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(57) Abstract 



A display device (20) comprises a display (21) for displaying information and an electroluminescent panel (22) located 
contiguous to the display for sensing ambient light and lighting the display when the ambient light is below a threshold. 



BEST AVAILABLE COPY 



1 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to I he PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


PR 


Franco 


MR 


Mauritania 


AU 


Australia 


CA 


Oaten 


MW 


Malawi 


BB 


Barbados 


ca 


United Ktafdam 


NL 


Netherlands 


BE 


Belgium 


GN 


Obtaoa 


NO 


Norway 


BP 


Burkina Faso 


CR 


Greece 


NX 


Now Zealand 


BC 


Bulgaria 


HU 


ItoBfvy 


PI* 


Poland 
Portugal 


aj 


Benin 


IB 


Ireland 


PT 


BB 


Brazil 


rr 


Judy 


BO 


Romania 


CA 


Canada 


JP 


Japan 


RU 


Riteuan Fcdcraiion 


CP 


Central African Republic 


KP 


Democratic People** Republic 


SD 


Sudan 


CC 


COIlgO 




of Korea 


m 


Sweden 


CH 


Swiizerland 


KR 


Republic of Korea 


sx 


Slovak Republic 


a 


Cole dlvoin: 


KZ 


Kazakhstan 


SN 


Senegal 


CM 


Cameroon 


U 


Liechtenstein 


SU 


Soviet Union 


cs 


Guxhostovokhi 


UC 


Sritanta 


TO 


Chad 


cz 


Czech Republic 


Ul 




TC 


Togo 


DE 


Qcmuny 


MC 




l/A 


Ukraine 

United Slates of An 


ox 


Denmark 


MC 




US 


ES 


Spain 


ML 


jdadaiaiear 


VH 


Vict Nam 


PI 


Finland 


MR 


Mongolia 







I 



WO 93/23842 



PCT/US93/04698 



10 



1 

COMBINATION DISPLAY BACKLIGHT AND LIGHT SENSOR 

Held of the Invention 

This invention relates in general to information displays, and more 
particularly to displays having a backlight for improving the visibility of 
information presented on the display- 

Background of the Invention 



Visual displays for presenting information exist in several known 
devices such as calculators/ watches, and selective call receivers. 
Conventionally, the display comprises a liquid crystal display (LCD) that 
may be selectively programmed to display the information. Typically, the 
15 display includes either a reflective element contiguous to the display for 
reflecting light or a backlight mechanism for providing light through the 
display to improve the readability of the information. Still some 
previously known electronic devices having displays have included a 
light sensor separate from the display for enabling the backlight 
20 mechanism in low ambient light conditions. 

However, the light sensor requires additional space on the electronic 
device housing the display and may cause environmental problems by 
allowing dust, humidity, etc. access to the circuitry. 

25 Summary of the Invention 

A display device comprises a display for displaying information and 
an electroluminescent panel located contiguous to the display for sensing 
ambient light and lighting the display when the ambient light is below a 
30 threshold. 

Brief Description of the Drawings 

FIG. 1 is a block diagram of a previously known selective call 
35 receiver. 

FIG. 2 is a cross section of a visual display and electroluminescent 
panel in accordance with an embodiment of the present invention. 
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FIG. 3 is a partial schematic diagram in accordance with an 
embodiment of the present invention. 

Description of a Preferred Embodiment 

5 

Eef erring to HG. 1, a selective call radio receiver 10, eg., a pager, 
comprises an antenna 11 that provides an RF carrier signal that is 
demodulated by the receiver 12 to provide a signal suitable for processing 
by the decoder 13 in a manner well known to one skilled in the art The 

10 decoder 13 processes the recovered signal to decode the address and 

optional message data contained therein, and if the selective call receiver 
includes an optional voice output, the recovered audio components of 
the original signal received by the antenna 11. For selective call receivers 
with message storage^ the recovered message or voice output is stored in 

15 the memory 14 for subsequent "playback" by an output 15. In operation, 
the microcomputer 16 compares information contained in the recovered 
signal with predetermined addresses contained in the memory 14, and 
when substantially similar, alerts die user that a signal has been received 
by alert mechanism 17. the optional output module 15 will 

20 automatically, or when manually selected by controls 18, present the 



For a more detailed description of the structure and operation of a 
selective call radio paging receiver of the type shown in FIG. 1 and 
known to those skilled in the art reference is made to U. S. Patent 

25 Number 4,518,961; U. S, Patent Number 4,649,538; and U. S. Patent 
Number 4,755,816. 

Referring to FIG. 2, a display device 20 in accordance with an 
embodiment of the present invention comprises a display 21, eg., a liquid 
crystal display (LCD), for displaying information in a manner well known 

30 to those skilled in the art An electroluminescent panel 22 is spaced apart 
from the display 21 by art insulator 23. The electroluminescent panel 20 
comprises a phosphorous dielectric insulating material 24 positioned 
between transparent electrode 25 and reflective electrode 26. The 
transparent electrode 25 and reflective electrode 26 are coupled to the 

35 circuitry to be described in HG. 3 by connecting conductors thereto. The 
transparent electrode 25 comprises, eg., Indium tin oxide and the 
reflective electrode 26 comprises, eg., aluminum. 
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In operation, an alternating voltage is applied to the electrodes 25 and 
26, causing the phosphorous dielectric insulating material 24 to emit light 
which is directed in part by the reflective electrode 26, through the display 
21. Additionally, the electroluminescent panel 20 functions as a ambient 
5 light sensor in a manner to be discussed hereinafter. 

Referring now to FtG. 3, the operation of the electroluminescent 
panel 22 may be described as comprising three modes: charging 
(illuminating} the electroluminescent panel 22, sensing of ambient light, 
and standby. 

10 Charging circuitry 31 for charging the electroluminescent panel 22 

when enabled by a dock signal 33 from the microprocessor 16 is coupled 
between a terminal 32 capable of receiving a supply voltage, e.g., a battery 
voltage, and the electroltuninescent panel 22. The charging circuitry 31 
comprises a PNP transistor 34 responsive to a voltage enable signal 35 

15 from the microprocessor; 16 for providing the supply voltage to coil 36. 
Voltage pulses from the Coil 36 are supplied through the diode 37 to the 
electroltuninescent panel 22 as determined by the disabling of transistors 
38 and 39 by the dock signal 33. On alternate pulses of dock signal 33, 
transistors 38 and 39 are ^enabled for allowing current to flow through the 

20 coil 36 and discharging voltage from the electroluminescent panel 22, 
respectively. 

Initially, during the sensing mode transistor 40 is enabled by the 
microprocessor 16 for discharging any voltage from the 
electroluminescent panel: 22. Sensing circuitry 41 comprises a resistor 42 

25 coupled between a supply voltage terminal 43 and a node 44. A diode 45 
allows current through resistor 42 to the electroluminescent panel 22 in 
the sensing mode while blocking current in the charging mode. In the 
sensing mode, when the electroluminescent panel 22 is not being charged 
by the charging circuitry 31, the resistor 42 and capadtive 

30 electroluminescent panel 1 22 defines an RC time constant that provides a 
rising voltage at node 44. When this rising voltage reaches a threshold, 
transistor 46 is enabled and pulls node 47 low. This low signal at node 47 
causes the microprocessor to enable the charging circuit 31. 

In the standby mode, the dock signal 33 is low, the discharging signal 

35 50 and the signal 35 are high. The state of the microprocessor signals 33, 
35, 47, and 50 are illustrated for each of the three modes in the table as 
follows: 
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MICROPROCESSOR SIGNALS 



MODE 


2S 


35 


47 


5Q 


CHARGING 


2k HZ 


L 


X 


L 


SENSING 


L 


H 


L/ON 
H/OFF 


H/L 


STANDBY 


L 


H 


X 


H 



where L equals low, H equals high, and X equals "don't care 11 . 

In summary, in the standby mode when a message has not been 

10 received or the user does not desire to read a message, signal 33 is low and 
signals 35 and 50 are high. When a message is received and is about to be 
read, or when it is determined by the user that a stored message should be 
read, the microprocessor 16 in response to the received message in the first 
case or in response to a user input to control 18 in the second case, will 

15 cause signal 50 to initially go high to discharge the electroluminescent 
panel 22 and then go low. Signal 35 goes high, signal 33 goes low, and 
signal 47 goes low if the selective call receiver is on and high if the 
selective call receiver is off* Then, if the ambient light is so low as to cause 
the voltage at node 47 to below the threshold, the signals 35 and 50 go low 

20 and signal 33 assumes a cjock signal, eg-, 2k HZ, causing the 

electroluminescent panel 22 to charge and provide a backlight for the 
display 21. 
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CLAIMS 

1. A display, comprising; 

display means for displaying information; and 
5 an electroluminescent panel located contiguous to the display 

means for sensing ambient light and lighting the display means when the 
ambient light is below a threshold. 

2. The display according to claim 1, wherein the electroluminescent 
10 panel comprises: 

first and second electrodes; and 

a phosphorus dielectric insulation material located between the 
first and second electrodes. 

15 3. The display according to claim 1, further comprising: 

current means coupled to die electroluminescent panel for 
providing a charge thereto; 

a resistor coupled between a first supply voltage and die 
electroluminescent panel; and 

20 a microprocessor coupled to a first node between the 

electroluminescent panel and the resistor for sensing a voltage indicating 
the level of ambient light on the electroluminescent panel and coupled to 
the current means for enabling the charging of die electroluminescent 
panel in response to the voltage being below a predetermined level. 

25 

4. The display according to claim 3, wherein the current means 
comprises: 

an inductor having a first terminal coupled to the first node, and 
a second terminal; 

30 a first transistor having current carrying electrodes coupled 

between a supply voltage terminal and the second terminal of the 
inductor, and a control electrode coupled to the microprocessor; 

a second transistor having current carrying electrodes coupled 
between the first node and a second supply voltage terminal, and a control 
35 electrode coupled to the microprocessor; and 

a third transistor having current carrying electrodes coupled 
between the first node arid the second supply voltage terminal, and a 
control electrode coupled to the microprocessor. 
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5. The display according to claim 4, further comprising: 

a fourth transistor having current carrying electrodes coupled 
between a second node and the second supply voltage terminal, and a 
5 control electrode coupled to the first node, the second node coupled to the 
first supply voltage terminal and the microprocessor. 

6. In a selective call receiver for displaying information on a display, 
a method comprising the steps of: 

10 displaying the information; 

sensing ambient light by a electroluminescent panel located 
contiguous to the display; and 

lighting the display with the electroluminescent panel when the 
ambient light is below a threshold. 

15 

7. A selective call receiver comprising: 

receiver means for receiving a signal comprising information; 
display means coupled to the receiver means for displaying the 
information; and 

20 an electroluminescent panel located contiguous to the display 

means for sensing ambiertt light and lighting the display means when the 
ambient light is below a threshold. 

8. The display according to claim 7, wherein the electroluminescent 
25 panel comprises: 

first and second electrodes; and 

a phosphorus dielectric insulation material located between the 
first and second electrodes. 

30 9. The display according to claim 7, further comprising: 

current means coupled to the electroluminescent panel for 
providing a charge thereto; 

a resistor coupled between a first supply voltage and the 
electroluminescent panel; and 
35 a microprocessor coupled to a first node between the 

electroluminescent panel and the resistor for sensing a voltage indicating 
the level of ambient light on die electroluminescent panel and coupled to 
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the current means for enabling the charging of the electroluminescent 
panel in response to the ; voltage being below a predetermined level. 

10. The display according to claim 9, wherein the current means 
5 comprises: 

an inductor having a first terminal coupled to the first node, and 
a second terminal; 

a first transistor having current carrying electrodes coupled 
between an 32 terminal and the second terminal of the inductor, and a 
10 control electrode coupled to the microprocessor; 

a second transistor having current carrying electrodes coupled 
between the first node and a second supply voltage terminal, and a control 
electrode coupled to theimicroprocessor; and 

a third transistor having current carrying electrodes coupled 
15 between the first node aiid the second supply voltage terminal, and a 
control electrode coupled to the microprocessor. 

11. The display according to claim 10, further comprising: 

a fourth transistor having current carrying electrodes coupled 
20 between a second node and the second supply voltage terminal, and a 
control electrode coupled to the first node, the second node coupled to the 
first supply voltage terminal and the microprocessor. 



1 



WO 93/23842 



PCT/US93/04698 



112 



ANTENNA 



RECEIVER 



12 



n 

17 



ALERT 



OUTPUT 



•15 



13 



DECODER 



-16 



18 



MICROPROCESSOR 



PRIOR ART f 
14 



MEMORY 



CONTROL 



Fia.i 



22- 



h 

21 



~n23 
26 



20 



FIG.2 



I 



WO 93/23842 



PCT/US93/04698 



<0 



-DECODER 






SPLAY 








DC ; 




M 




Q 


O 














0} 



I 



INTERNATIONAL SEARCH REPORT 



inte~-nional application No. 
PCUS93/04698 



A* CLASSIFICATION OF SUBJECT MATTER 

D>C(5) :G09Q 3/30 

According to International Ptteni Clarification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum dociimartation searched (classification system followed by cUiiificition symbols) 
U.S. : 340/767,781,784,793; 315/169.1,169.3; 358/236,254,59; 250/214 AC, 214R, 21411,208,221 



Documenuuion searched other thus minimum cementation to the cstent thit such documents are included in the fields searched 



Electronic data base consulted during the mternational touch (name of data base and, where practicable, aearch terms wed) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US, A, 4,713.659 (OYAGI) IS December 1987 fig 2; col. 3, 
lines 48-68 

US, A. 5,030,943 (ANGLIN) 09 July 1991 col 4, lines 8-12; 
col. 1, lines 12*33 

US, A. 4,024,389 (KANATANI et al) 17 May 1977 fig 2; col. 
1, lines 25-59. 



1-2, 6-8 
1-2, 6*8 
1-2, 6-8 



| x| Further documents are li ste d in the 



of Box C Q 



OflDaHBtMsJafl t* tsasnlsMi sfteaftimfckbsefti 
id U put of pmknUw ni+>mm 



TT 
V 



• i tfsfe of moUmt dMfea or «bcr 



i m ee*r 



lefnflfaiki 



0K 1 

Mb 

'N 

hi 



rtlfcfc* prior 



Date of the actual completion of the international 
18 JULY 1993 



Date of mailing of the 



search report 



Name and mailing address of the ISA/US 
Cofflfflhtiontr of Pstsou and 
Bos PCT 

Washington, D.C. 20231 
Facsimile No. NOT APPLICABLE 




Telephone No. (703) 



.'0MMYP.CHI 
SUPERVISORY PATENT EXAMINER 

onoupa 6 oo 



Form PCT/1SA/210 (second ibeetRJirfy 1993)* 



INTERNATIONAL SEARCH REPORT 



No. 



P US93/04698 



C (Continuation). DOCUMENTS CONSIDERED TO BB RELEVANT 



Categoiy* 



Citation of document, with intncaOon, whew appropriate, of the relevant pasaagca 



Relevant to claim No. 



A 
A 
A 



US, A, 2,858,363 (KAZAN) 28 October 1958 
US, A. 2,792,447 (KAZAN) 14 May 1957 
US, A. 3,566,014 (NOREM) 23 February 1971. 

US, A. 4,50,0173 (LHBOWITZ et al) 19 February 1985 

US, A. 4,561,044 (OGURA et al) 24 December 1985 

US, A. 4,562,478 (HIRASAWA et al) 31 December 1985 

US, A. 4,809,078 (YABE et al) 28 February 1989 



Form PCT/ISA/210 (continuation of second abeet)(July 1992)* 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



